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2 ] ±CSMN!acA«r«^«AlttH:, 10 
±B»IBIBH«r«fti-««»«t, 

PB*^tf r t &¥?WLt-fZ>m&m 1 KE«<£>5i3ESfcl«lfc 

ffl^&o 20 

im**3] ±B#nBiimis*ai*r*«»tt, ±er 

£ r «h t i- 2 £E*aiijEttMft(ti;& 

X®B^Bi*D Lr««»»«rfTto-fr<5«Hti: , 

±E»NF«ffl^5>JiE* — Xd XlHlK^feS* 
««K*ttffi^»ffiUr^5WBBIfflB*WSt-5aBt 30 • 

[»**5] ±ewmmH«rn£raii:Hi». _lea 

[ 6 ] IfelOl 7x-Xo y ^ XlsIB *d SflS 

>-/^^ swra^a <t , 40 

±f£ffif*ifc 7 a. - X P y ^ /U- X0 |gft> & ft ^ $ tb -5 
lffl#Jg 7 ] ±E«»^S:ttHilbertaE»>l*^ja;»"C 

fiu A^r^*«*4x^y^rffi*i*±Eit3esnfe 

»WMft*B^e>l**UT±E»«Ka[fioaC«|3lS:*«>5# so 



2 

umms] ±Eas*nnimtH:, ±ia7x-x 

B*PtB Pfl ffi £ » ffi jSS«3ftS ffftU^N7x-Xu^^;U-7 P 

JMSrt-S r i fc J: 9 iiJSSfeKSraiUii-s^ai-cfc 6 r <t 
*#»i!:i-5l«*«6(cE«6oilMSfi[tt«lttJ3S« 0 
[B»#«9] ±EiittB*MiW£^»«\ ±EB«Mftffi 

imxmi 0] Mi7x-xp^^y^^niis 

±E««*^fcBl*«ffl^6ilffi«flBSr!ffl3ei-S31ffi«F 
1] ±EiSfi«FlW»J«*art:, -hEA^He 

xd y^/u- ^HBom*«^o««F«jis^ftjK^ae{fc 

OlcEKoiiSEttMtttttllBB. 

[0001] 

/I— X (phase-locked loop) ®&<DjgMitfcK£1ttH-r 
^^fi^^jfetcUL, VLSI (very large s 

cale integratedcircuit) ^ y y\CM$, £ ftfc 7 at — X 
d^^-/ («T* PLLt»t) lnlSg(7)3i^a:Pf^ 

s e 

[0002] 

C(^W-Cli2ow) VLSI^-^Xli, 12^10 

5 0 £2p^ tt, K±<7>i«»««** (^J^ 

tf, ^^^U^P-7^4ffl 13^f)*VLSI 
f^/ll, 1 2— tfcS&^tb&o rtlf>VLSIfs/X 
_h^PLL[Hl^l 4M1 5(i, m2{C^-t£ ^ 

ttfc^p^^^n, 0 12 >SlTLK 0 21 . 022^r(^^^ii: N r 
ttb^ p y^^f-Xi/^T 1 ^ 1 6^:1/1 7 1*9— iH£ c 

[0 0 0 3] 
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f B 1t'S*[:T-^^^^t5:([:m5, PLL 
ESS 1 4 Rtf 1 5 tt, ®JBE#J#P$g^3g (voltage-contro 
lied oscillator) (J^T\ VCO^t) <D%M$LB 

(clock skew) Srft/MdU v-^x ADftitgtiffs&fitjg 

[0004] A<*pp>nrv^«t v^^ppyt 0 

£ Lt^ll^WJ; 5*SeSfc* (delay fault) £ 

oi^T%S5i-5 0 I2 3KPLL®&<7>-0JS:^1\ reo 
PLLI«IBtlffifMjKft4fmi«2 l t, ^^-"y^yf 

0^22^ VC024^ ^ 

p ^^7^3- KS^!/7rlsIB2 5 t J: 9«j££*iT 
i^o 4\ ffiffi«R»*ttB«2 lOSi^u^AM 
^aiil£4kl«DF l35«#aEr5fcfi«'i-5. 0 4^1" J: 
PLLIs!»<^tt*BJ«tt**m*2 l^aflS^ny 
* A***wHl*0 SttfcS^oy^* ref (IHftflWu 

fit, y$ b\ ($i^^>^) <Z>^ ±IE 

ytfflg-e&^rco^ p^ - **^-teP l LiHiK-ef4 

[0 0 0 5] rOiaPlDFUl PLLlHl^(D^a5 
r/p*^ (rtSMft**^) ©ttK-CftftV^fcft, PLL 
0Kttlfl»#llR&l*S. PLL[H]S§(7)rta5yp 
y^^rf^Mrt, gig* p y^A*»©aI«*l»Sr 

^ji^SfcPfte, ^<£>g2p* p s/^ <Mef ^P^^(Z)^p 

•y^ (Up) «#A*i»fCiljE*l»DF2*SflFa£-rSi 
«t5 0 rogjgiifeWDF 2(0^«), r-Y — iStff? 
0K2 2fiffiffi«jK»«IH3Si2 id>$>A*$ftfcUp« 
**r^p^«*^**LTfflai-**-r 5: v^^atu 
6 0 £<bi-, :wrtD ^flr»oiijSf4v co 2 4 co^ 

tB««*»ffi»2 l^S2p^Py^*8EF Oiy^P 
L LlHlBortffl^P *i <o^^v?i:Sr]tBEL, 2o 



-5§-£L, VCO 2 4^M»^^ ^ ^y&mffl-f 
S«U9c tt*»»ot#lciBjgWFlBIW:**:it*:» 

<**a»^a:ai-**:4:*o, ±a>Lfc<t5«r, pll 

[0006] roJ:5t^ tefi/^&&MfcHS2 icosm 

^py^A*fiSj-ai®a[»DF i^#ffi-re<t, 

^^rzx — ttPLL|HJK(C < tl9««*n4l\ 
-v ? ^^yiE]^2 2 0UpfS#A*«S^il3gJ!S[|»DF2 

DF 2KfiHi-£ifltttt** p y^ 7 • — ttP L L 

20 0&KJ;O««£*U ifp(C^< 0 PLLlHl&Ofl&O 
ypo,^ (;U-7 P 7^yi/^23(OAM^ VCO 2 4^ 
A**8) »ag3ffiSSft WE«^T > ft^y»2 2<^ 

[ooo7] assiosBiiak*^^ h 

2Sr#R8) «t, VLS I ^v7*<nfeWr* h^Mitx* 

h (stuck fault testing) \^^^XWtL\CWiWrt „ 

MO S (complementary metal -oxide semiconductor) 
^ yy<— $<D\&f)\Z lffii&mt (stuck-at 1 fault) & 

4 cornet mmm&'yj^vm &m»i, 

X 5 ^:P^& J ^^ n MO S (n-channel metal-oxide se 
miconductor) CO K \s<< >i>mWt felW^PS 

[0 0 0 8] IHWRIhIK^A*^^ 

f^«FOJH»^< ^ - v <t ittfic L T HIB^SfcPe Ltt^^ 

D 1 t Offimm* ( s - a - 0) <^)$)6t> Ky— hN 

l, ND 2(OfcU^fi^ry- hOR l £iiCT£ft;^i: 

[0 0 0 9] r^»^^0K<OO«iiSfi:l*S:«feffl-C 
h^'^-Vtt "1 10" T^5o o^«9, 

so «t r>\z.U^^^<o±Kf}\^^ bs<?-y 



(4) 

5 

"i io" £ep*o-f5r tx#>z> 0 fir&fcbtf, h 

"0" £&<57l>^> "r;* h/*^ — > "1 10" %z<Dm 

i!&WfiBr#a?o»Jiffi "l" «rKSct5^^*Hr 
VN5^<b^^^o 10 

[ooio] y'^ir^am^Mm^m^x^mmiBim 
(ic) oeaiMfb^ii^., ^com*. 

[ooi i] mmm^m,x 2^(Dm$-^v"^mm 
(path) iiisakK-eifes. iHiK^fo^y- h^iiig-r^ 
fc, ro0»tty-hji3jE»i»«:^r-r-5ti¥tftLS o m 

[0 0 12] affiStfef 1 ;* M:fi2o(Z)/^-yia6 
Ky-hNDl, ND 2 > ND3^M, SlM^2 30 

»^-^Vi «r£^tW«Ma»©£A#fcBJ»+ 

5o r^w^fflfc^^yvi ii"inr -e*> 
mn<D±x<nm&*&j£\^&mz.+ft\z&\,^m&\^ 
z>o mnmmm^mimm^^tc^, mm?*y? 

^d-T5o :<o»v 2 »i "o ioi" xhz> 0 z<d& 

m9<Dmm±.xjLx^ miRTim2<D-r>'W—b 

ND 1 Rt/N D 2 5 ^tif n 2 *W A* !) - 

(Doh<D±M(Om^r^ (V2 (7) "0" ^A^J^tt6A^ 

y — Ki») > MiiM«2(7)tyKy- hND i& 

U ! ND2^m^^^^3CO^>' K^- hND3(DA^lC 
LX'</isXl>m&,%iiBl1&V>3zmt> (^3co^>Ky-h 
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a t LT/B^£>*lS 0 HI 1 0^±a^(7)ig^5feP$ 
3 0(7)Sif^t>^^:^A^7^^3 l&U5ffl^7!y^3 

2&mwi£tix^z> 0 

[0 0 13] 

<D±x<Dm&&mtm&iuc^ Bftomm&mz&tti-t 
xhZo gp*>> rtsmk£titz&m,&5 ^ 

>s<X (on-path) <OXt)'*J\'*\ t ^(DffiMML?^ 
^^^ffi-tZteVAt)?^ >&fct>Z*7s<* (off-pa 

th) ©ty^^^f^y^A^/^j tt-tivCTt^yy 
^ (glitch) (0iJx.tf, 3tjRd5& 

[ooi4] vlsi 0BojH*a«fbat«K»l{b^fl£ 

WttfH* (H-tree) ^p 

o^r £ h^f+t-^A^tiTv>^ 0 ra)H^^wti 

Sftjjfttt, Hi U^-fHilbert (t/U^/Uh) ftlft-C 
So Hilbertftlfttteaffifa-Cfci?, 0H<Z>«a£ 

o&Tc^EiiU'-fr* h) ^itsrH^iit^ 

5 («*tf, Md7«|J 0 Hilbertft^ii 
5o 3*7C^^ p y ^^ifi^y hl7 — ^%—OHilbert 
[0 0 15] VL S I mK<om^t\^\f\ Wytft 

vt&commmtf- * fm^tpl l(his§4 o^cog 

*"f, (i) "r* b(DtHb[CP L 0 COftSiUd y 

y^4r}f Ai"S^> PLLIHIB4 0«^n^C* 
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[0 0 16] roSSW^Btttt* HffffafwmfitKO 
[0 0 17] 

SixS«^fo^o»l^lB«:lt«-r-6il:«t, ±ER 

[ooi8] »* L^-mmmm^^^x^ ±mm^ 

±K«PlBIHIW*:»J^-*-5aBlPtt. iB7*-Xoy^ 
-^»3^fc5»JRJII«*tt«^^Lrv^l»DBIBI« 
£ 51ffiittl*jOS#aE l^7x-Xn^ /w- :/[n| & a* * 

r ^ K J; 9 ai**l»*r*ai-a«l»*r*tr. 
[0 0 19] Sfc, ±Cl«innRi«rM£t-dSIV», ± 

-cwifiSM' SrHMin-?- sj^i&ifc-f x/^/u^Bijni* 30 

nsft»^««Sr««ffS»tc:a61fti-5ie*^Si:, ±E 

»b*(£*b ^ jBenfib «: as si" £ mm mm mm 
[0020] #*Li^— ii^ti^^-m, ±e^* 

#attHilbertaE*»**»-e*> 9 , £<bt^ #tj££*L 
E»«Pffi«<0*»***«)6*«35«K»P>ix-CV^5. * 
t * v > 7 x - X p y * /i— y SIB** 6 
[0021] #ir>tt\ ±Eiiffie*ffl»j;£¥8fi. ±ER 
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m&Zrrt>1tZ&mk. JiE^-Xp^/w— 7>[eI& 

^m^m^mtELx^^m^m^mmi-^^t^ 

[0 0 2 2] #*Ll*-*ft»*fc#lvctt:, ±E«fIW 
IWI»S:«5ei"SaHltt, _bEA^ffljK«>f WnVu^^tc 

IBW*:«*t"«ai»-e*>6. £©»Ho*4^»*&to 

/i^fipaD^a*:* ±E«K»7x-Xp y^/u-^HIK 
a> <b HI* S ii6**©i»JWII*}|)tt6*W» £ , 
±E*^*^fc»«P«M^fe«3ffi«Fia4ra^i-5ii««p 
BBMS^atSrAiB-rS^ai-XPs/^yu-^EiB^il 

[0 0 2 3] LV^— jat*«tc*3V^rW:, ±Eil3S 

R*m»j^att, ±EA*jg»»^^^^^7cottffi 
wft"rs#at**>s 0 JiE&^nw^rossw^e 

[0 0 2 4] 

SlxTV^SHl 3M0 3 3?:#iLTM 

[0 0 2 5] ro»W©»*UV^|t*»»COl^-CRW 

^laIKom*^e>y^*rl»*L, Sffilf^vcoi: 

vco^c^x., r^vcooii»p 
-rs. ^< it, vcott*<o»«jatt*4r, mm** 

vco&w&2*v?<om®.&t^\<mfe&x% fro 

KAffi, rtSB^ p y ^ ©BNffitt ^ (t) Xtt v coo 
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[0 0 2 6] 

2* dt 
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(4.1.1) 



f-fo+Af 



(4.1.2) 



[0 0 2 7] jG (4.1.1) A f^-^O^, ffi [0 0 2 8] 

«Ftt*Btt-£©«**:«U «f*J tfc*3«-5-t<o«[ttt 10 [ft 2] 

^> = 2 Jt (Af) 
dt v ' 

[0029] 01 3 (a) ttvco^Rijp snrv^sr 

•*-n^fg#£r^U Hi 3 (b) ttVCOa*©ffitB« 

&Skf L ^VCO0>»«BSHR*S;15J:, Hi 3 
(b) |c*H)-es%-*-J:5*c, »«MttffiW:*«>«#*S-r 
6 0 Ell 3 (a) |C*-f-r^-o^W#0^^> (Dow 
n) «#*<VCO^Hiai**t5fc, ffi*S(B3IJfi?KA * 20 
(t)«)*H£i-«aEftW:Hi 3 (b) fc^-f J: 5 Kfta 0 
r pllehswc— so»tt««ft»«A f £ (« 

if*. XiRd8Sr#flH) ^ot>^<i:fi£t^ EP^, 

«pWtt^¥tTti«i»i-s. (s^nffiftfL 

v^Kftfe (cvco<03SfiJS«ft*^x.5<!:, HI l 4 

( b ) fc^pp-c^-r j: o \cmtiftiLm*jE<Dmz &»o 0 30 

[0 0 3 2] ::t\ A f 1 A f t Xteif n T'fo 
60 l^«tc, 0^Jt2 tCjoV^T, vco^nw 
MKftfi fa ^S^St^T^S^ « 

[0 0 3 4] J;ot, »WMStffi«»«>«#«r«a-rs 

VCOWrtffi^M^^^tfStf 5riis» 
/i^o Af £ as-fcfn-efeoTfc, rtWtfcf6a^t~*T- 40 

«#**^*JH*«F*J**«J3'J"C#ixtf, P L LSIBjfttfc 
6 f c ft 6 X tt £> 5 Vtmfr h KMt Z>^y ^H#R»1 ( M 

tc*aELr^S»*MMIH (tz-ti) SrMStSr^i 
T?*ixtf, PLL(siKo»SSfel»S:aiJST^Srt^* 
5o fcfcTU ffi*i«iKft«ia»OS!p^n ytxfimz. 

1^1*5 wtfcfMtSftfcl^. 50 



(4.2) 



t 1 <t<t 2 



t 2 < t < t 3 



[Hi 4 (a) (iVCOlCPn*PS^Tl^r^D^{f#Sr 

[0 0 3 0] 015(4, ?W?m2Xc(t)<D{iLft&m 
m&b * (t)^6il3K^IBft«£i-5*»o«L-ft4rKW 
r*fcfc©S»H"t?*>!?, II (a) ttS£ttNtt*#&E 
Lft^PLL!sIK ilttftKoftt^PLLElKi: 
Wt) ©ttft«i»»A*(t)t*U RH (b) [3y> 
ft< <^t>lo(oaiSftPf^*"r5PLL[E]SS 51 
^&Pf^)fo^,PLLlHlS&^»-r) COffiti^fj^A* 

(t) «r^ir-o i!ffi*i«ttffiffljaa8*«im»^ajp^ n -/ 

H&ftfo ^bffljftftf 1 -ttW^^TUci^C 
tt, W$ffitBO«#ttJfc3; (4.3.1) (cJ;ot^$ 

[0 0 3 1 ] 
[ft3] 

(4.3.1) 

l*tt«0«*r4Ra; (4.3.2) tcJ:oT^^$ft5 0 
[0 0 3 3] 
[ft4] 

(4.3.2) 

[0035] mc, mmmt b-tztzi^ pl 

ft5 0 i:r5T% ^«*PLLlHlK*cB«!niUrt, 

6 (b) d^i-J^ffift-f WyuxSrPLLIalBJcfipai-f 
6t, ffiffiJBttftttfflSsftSfflttft^fc^^i-sR^fs 

#*rtti*U PLLIiIK(iJKffi»»SrtT5o HP^>, 
[0 0 3 6] 116 (a) te-fcOJSttfta* 1 J^ff^f 
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PLLIilKttttffi«:2lfiia»S-tir5o HI 1 6 
(b) ^^i-J^SKft^ w^^^p l LHK^BiftiSix 

Hftft^^^tffli^i, ±* (4.3.1) & 

&9tk-t&**nmm (t 2 -to 

[0 0 3 7] r^»W^J:*jI3S*««m*ftXtfas« 10 
9 9 9^2^ 8 BWttf»ttl*ixfc rt?y^snessj|ft 

tf^ftj ^H-r^*H#rPffi^mO 9/2 4 6, 4 5 8 
4§\ 1 9 9 9^9^ 2 9 0tttt"O»W$*T,rt: r>? 

**iB*SM;fti«M*j tM-rzxm&ifrmmmo 9/ 

4 0 8, 2 8 O-g-KM^SJvO**, ^os/^JS^S 

[0 0 3 8] mi 7 ttr ^JBWIC J: S3iK*l««aiaS« 20 

h£H£i£f*i&PLL[H]S§5 2^ r<75ffiK*PL 
LIhIKS 2^5><OfflAfS*3ft*-^*.feix5Hilberta5*# 
£/*SS 5 3 £ , w OHilbert^^^t? 5 3 rt> b (DM 

B#ffiti«i^S5 4d^^w^fs^Wfe*tt5 y ^rflc 

[0 0 3 9] «K»PLL|filK5 2^14, «»*>r 

f4SBfbi"5^e>, «t**P L 2J4tttiiS^U 
££oT, £iX&ttflW#ti» 3fjffiakl»^PLLiaS8^# 

lbert***t^« 5 3 tt, ©I t> ^ o y ^ &7#Xc 

(t) *AW«# z c (t) tc^^U. B*i#te««iJe» 5 4 f4 

zc(t)0»«Fffiffi«T«ISU, r<7>Wfl$fiMBtf>a? 40 
UPS A 0 (t)36»b313BWFlBS:»J3e-*"6. 
[0 0 4 0] J:E*I#ftlllK^0 9/2 4 6, 4 5 8 
0 9/4 0 8, 2 8 0 ^lc|E<8£*vt^5 J: 9 

El 3 4 (C^t-^^—^^it 5 0%COHffi^ p *y?&Mx 
dso% (t)^WIcBto-Cllli^-RM-r5 0 
[0 0 4 1 ] r?>Jl?®^ p y ?&M<nmM&To b^~Z> so 
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Z<D? p -/ ^i&^<7> Fourier (7— y^n) |£&f4#: 
S; (3.1) tCj:oT4-X.^tt^ (0H;ttf, Alan V. Opp 
enheim, Alan S. Willsky and Ian T. Young, "Signals 

and Systems". Prentice-Hall. Inc.. 1983 #RS) o 

[0 0 4 2] 

[*5] 

WO" S-T^^f-kfo) (3.1) 

[0043] sp^. **«g>jsjhi4* p * *ra-f§-<E>fflsi 

[0 0 4 4] 
[$fe6] 

T 0 -i6(f-f 0 ) (3.2) 

[0 0 4 5] * p y^«*<DS*Jfi^S:ttmi-5i:. ^ 
(Oif p^ P^I^TtO^ p y ^KJF^ifP * P^atJfc-t" 

fcfc, Hilbert**4:««ffS»^o^TjB!*lcRWi-* 
(0»J*.tf, AthanasiosPapoulis, ^tP/^fv 5 ^^ 

tfMf f)Wf J s mf^X^tt, 1 9 8 2 Sr#fi8) o 
[0046] 5t (3.1) 36»b»^5J:5lC, tt»X 

a(t)^7-yx^Mtf»tS^, jEOJB«Sfc£*G>« 

iXttWfll^^^ (two-sided power spectrum) b$f> 

h/U£ f = 0<Z>tt^BiLTtFr ^iSLfc^^fe^o 
T, MM*'** h^Mi f = 0Wtt^B8b"C?tta;^*>5o 

gP^>, Saa (-f) = Soa (f) e L^L*3ftS?5. A^HJft» 

SkfiK^*2ffiFtcL^:^^^ h/i-Ga a (f)t3£<S"C#5o 
r^XfDtiR'J^^^ h/^ (one-sided power spectrum) <t 

[0 0 4 7] 
[S5C7] 

G aa (f)-2S M (f) f >0 

(3.3. 1) 

G aa (f)-0 f <0 

O«(0- 8^.(0 [l+»gn(f)] (3.3.2) 

[0 0 4 8] ±.j& (3.3.2) ^C^oV^r, s g n (f) tt 

m#z(t)<o^-^^ h/^jc^-rso r^«ptFf«#-z (t) 

[0 0 4 9] 
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[ K8 j Mfc-i-Zo * (3.4) <D««ffl5tt7C(Z>a»X.(t)<DHil 

Z (t)sX a (t) + jX a (t) (3.4) bert*lft"e**.e>*ta. * (3.5) fe 



£ft7gX«(t)£>Hilbert3E!fefi, w<E>j£ffi£X. (t) £ 1/ 
n t(D$kZh\L?* (convolution) "C^X. <bH6 0 
tf , = iNf vStcos (2 tc fo t) <£>Hilbert^&tt#:<D J: 5 i- 

[0 0 5 1 ] 

[0 0 501 ^(3.4) ©»ft»ttSW«»X.(t)i: 1*9] 



X a (t).H[X a (t)]-i/;;^dr (3.5) 



H[cos(2nf 0 t)] = 



a>s(2«f 0 t)j:: ~!^dy-.to<2*t)£ ^^dy 



[0 0 5 2] _LS;fc*3^-C, SlM»l«PT*fc 
9, ^o^2«oa»tt7C-CfcS^b, (3.6) 

[0 0 5 3] 
[»1 0] 

H [cos (2ji f 0 i)] - sin (2n f 0 t) (3.6) 

[0054] mm^. (3.7) ds»e>tts. 

[0 0 5 5] 

mi i] 



H[sin(2jtf 0 t)] - -cos(2jif 0 t) (3.7) 

[0 0 5 6] ?uy?&mztti&i-Z>Jj]&&<nHi 

lbert^^^^m-T^ (0*Jxtf> Stefan L. Hahn, "Hilb 
ert Transform in Signal Processing", Artrch House, 
Inc.. 1996*r#f»U o H3 4lC*i-aa^oy^jR» 

xd5o% (t)<z>7-yai«*tt»a (3.8) iaot^x. 

[0 0 5 7] 
1 2] 



, v 1 2 T 2jt 1 „ 2ji; 1 - 2ji 1 _ Q> . 

x dS o % (t)-2*-[co S -t--cos3-t + -cos5-t--j (3.8) 



[0 0 5 8] K?K^Hilbert^tfe«. 5*C 

(3.6) *&m-fZ>t, ftS; (3.9) ^JloT^-x.^ 
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[0 0 5 9] 



H[xd»%(t)]- 



. 2tc 1 . „ 2jt 1 . c 2ji 
sin— t--sin3— t+-sin5 — 1-< 

T 0 3 I 0 5 l 0 



(3-9) 



[0 0 6 01(213 5 {a) te?*y?m^r<DmM&7f< 
U HI3 5 (b) 1*0 3 5 (a) ICtf Silt * n s/ * ft 
-g-^Hilbert^-T 5 IiCi:o X%h^tz.m^^ 

^fPtcS^V^rv^So r.(D0ij£>Jl#]To ft 2 Onsec-t-ab 
So W«ffS-§-z (t)*i, J. Dugundji^jg^oa^SISr— 
Efftlc#&5/c&U:^ALfc (0»Jx.tf, J. Dugundji, " 
Envelopes and Pre-Envelopes of Real Waveforms" . IR 
E Trans. Inform. Theory, vol. IT-4 , pp. 53-57, 195 



z(t) = A(t)e 



3®(t) 



(3.10.1) 



A(t)-Vx?(t) + *;<t) (3.10.2) 
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9(t)- tan" 1 



*.<t) 



X a (t) 



(3.10.3) 



(3.10.1) 

[0 0 6 1] 
[»1 4] 



(3.10.2) &t>* (3.10.3) d* 



[0 0 6 2] rit% A(t)fi«t^X.(t)^SJ»l8Sr* 
ib-To rcofc^, J. Dugundjittz (t)^/DQM (pr 
e-envelope) fcPfA/-Cl^S. **3. 9(t)tt*»X.(t) 
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[0 0 6 4] ±^{C*3V>T, Ac f±4*Wfi*Iffiu fc 

♦HMh-CfeSo Xc(t)fc3^**H*«>**t**Lll»»i: 

zc(t)^Hilbert**»3fefiRS5 3*»b»b*LS. 
[0 0 6 5] 
[*1 8] 
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6. Hilbert^&te. &MZmtitm^&&'tZ>ftfr<n 
y—/UX*2bZ> 0 ST, fftfHl 7 Hilbert^ 
531^0^ KJKXc (t) £«#f«# z c (t) 
^o-y^jft»Xc(t)«>HilbertK*tt, ± 
IE* (3.6) $rSfflt5t, fcOJcSK^X-biiSo 
[0 0 6 3] 
[ftl 5] 

X c (t) - H [X c (t)] = A c sin (2af c t + 6 C + A4>(t)) 

Zc(0-X c (t) + jX c (t) 

- A c cos(2nf c t + 6 C + A(|>(t))+ j A c sin(2n;f c t + e c + A<J>(t)) 

[0 o 6 6] «**i«0>¥«*: »H#ffitB«l £-3^T, &<£>5£ (4.4.1) 3ftS#b*x5. 
£3§5 4CJ;ot^ ^^«[JgXc(t)^IBB#ffiffiS:*6^ [0 0 6 7] 

9(t) = [2nf c t + 9 C + A4>(t)] mod2jt (4.4.1) 



[0 0 6 8] ±|B2 0(0*S«FffFaSt-BB^StLfcffiti 

(t)fc:i6i-i:, (4.4.2) d«»b*LS. 20 

6(t) = 2jtf c t + e c + A(J>(t) 

[0 0 7 0] Sfefc:, PC<±1S2o(^*S«pfflFttJiBt- 

i/T$tity^riiS7^-7f^y^ (ii^) m^m^ 

X 0 (t) <fc "9 U ^Tffift [ 2 7c f c t + 0 c ] SrJfegi- £<> 
fcSU y^r{fe«Sr«6^"f5«Htt> @16 (b) c 

TF-rmffiMLJ y/^^M$H5^l t impulse *T 

[0 0 7 2] llWfttlrgf 5 6fc*3^T, 

0$gij t impulse «£ «9 «0#IBniHc*3»t5ffiffi<0«#^ 
*b, ±5£ (4.4.3) SrfflV^TP LL|HlK3& s fc54*ffi^ 30 

»fiEbTV^«FlBWHi (ta-ti) zmfe-t% 0 ^con 

WJIWIH ( t 2. Fault-Free — t 1. Fault-Free ) £ Jtfifc L 

[0073] *ffimm^tez<nftmz£zz<Dmmt&» 

58K»PLL@85 2i, rcoSK^P L LlE]^5 2 
«RKP L L [hJSS 5 2^ P> Officii -J^5-tf nfHfil^/U 

JSJ#] J$tB£2 62h ffif*R PLL0^52 tCilKttK** so 



[0 0 6 9] 

mis] 

(4.4.2) 

T*5. 9cK, 0(t)^e>y^7ttftS:l»*t5^, ^ 
»Jg A * (t) W&St (4.4.3) tCj:o"C-^X.«bn6o 
[0 0 7 1 ] 

mi 9] 

(4.4.3) 

«x.TV>£ 0 

[0 0 7 4] y^/^^)(:»b^t^^51 

Zfrh. ttK»PLLlsIK5 2 U Sot, 

ilJiE»|»3ft<«K»PLLlHlK5 2tc#ffii-5i:#^fiw 

K»P L L0K5 2 fllitfttKRPL 
L[h]&5 2WVCO^bWfflMftt»«*HtfP^ 

B«fH»»ttlS6 2(i, 2o<fc»«1-3ifp*n*WI<0 
Br«1IS(:I^^tvco^^coffiMf^l8^»^* 

[0 0 7 5] jg«B*M«iai» 6 3 fl, j^Kft-f 

«C^fti^jE*ftP L LlEl*&<DS®^i:ltR^Sw^(c 
J:o"C, ttKKP LLIhJKS 2^iiiiSfel«^#iSEi-5^ 
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L^v> P L LUIK^/Tt^p ^ ^it-fc^o w£>@M#: 
W<z>fct*PLLlej&fi, il«£><fc5fc, fltfl«iK»tfcai 

^■V~^#>':7TeI&2 2 
2 3t, VC024^r, ^ay^ -f^-KR^'y^ 

[0 0 7 6] 0.6 ^m, 5-V(^)CMOSgiWSP 

1 CET->;a i/ 3 01 8liCMO 
S-FET^7^^^to SPICE'>^1/- 

X^±l?«>«r«>jS»3&«»5>ixfc. VC024^I 
jgj&ftfii 2 8MH z-efeofc 0 '>^l/->3yj6® 
OW1^?i(i5 0 psec "t?*>o/t 0 v^n.U— v-aV 

tt*<o«»^6>ffi«««ijK»A * (t)#«J£Sixfco r. 

(OH <t> (O^OffllJtteMatlab *fflt>T > $ ~ v- a > £ 

[0077] @20 (a) H VC024 — (DXt)feM 20 
^^"T 0 :^«1TU W</U^ttl**J 1 

000.5 nsec (Otif&Kft^X P L L [H]gS^S2P * * y * 
AJl^fiVMZtltZo r«)JStt*^ W^/^tt, 0191: 

0 (b) ti^<7>P L LlHlK^rtffl^ o y ^jfi^^*f 0 
m^^y^^ (Down) * s</U*& y MWB/LJ^S'^fl' 
^PPMWS^^xy^ (#j 1032 nsec <D#f 

cfcv^rvco 2 4— A^?^ttn^r <b^#rt> 

£ 0 jajKIRT^^ (Up) fa 1098 nsec 30 

<D#f&ACj5\,^XV CO 2 4^W1W£tlX\s^Z> 0 
[0 0 7 8] 12 111 ZtDftmcX&H vxfet 

-To 02 1 (a) H r<^^i:J;5if n^n^fttcj; 
oT$Jy£LfcVCO 2 4(7>5gfi«^Ol»B*SSS08J3£fe 

02 1 (b) H ^l<7)^^C<t -5 A <f> (t)fe[C33\/^X{$i 

[0 0 7 9] 1. f!37-yx^ (FFT) L 
T Xc (t) SrjBI«*«*^aElfc-r £o 

2. *OJB««SK»*r-tfn^y hi-S. ^o^iJS 

PF) tciiU (fiOjE«>H«ftj«»W:-t? oic^7 y h*T 
5o 

3. Kit 7— (I FFT) MLT^^ 

[0 0 8 0] IP*,, 2&KWR£££ft^JSft»«iia 
(20MHz-2 0 0MH z) (DX^f 50 



<f>(t) 02 1 (a) T^JlftPT^ 5td, 

Brt**lRl«>iW»tt«:±*f)tfc«>^, VC0 2 4frh<Z>m 

J(*feO C0B#^td*>S t BP*,, fa 1066 nsec <7>P# 

yvKomm^mZo c<D^^h, pllihi 
±-ca-c*r«](o«<D/Sj|ft^*5v^r, vco24ii j^k 
?>-c% vco2 4te^<D^&x*^<nmmzmmmM m 

t5 0 2 &<Dffi<D£M fflV&fmfflM 57.70 nsec 

il 38g«jS*OIR^|36S3l»UTV^S^pMfflM"CfeSo 
[0081] 021 (b) OAdk(t) ^rg^-r 5 £ , « 
• /</W^|C«tSJRffi»»tt» 1050 nsec <D 

#j£Lfc*MM»tt, fa 58.30 nsec « 0)1*5^ 1 2 a>6> 

<DmMkfflfc&4^'</i'Xlg^t P 
LLlEl»3ftSfcSttlB^»fiLTv^5l^lBIBH*riSE'rs 

[0 0 8 2] ScM, wCO^PJ^r, Sfp^n^AMC 
iiffiSfeK^ffffii-S P LLIilBClffl 2 ICO 

22 2 lOSip^ny^A^S^ilffiiSRDF 1 t^tErf 
5 P L LIUK^t^P j/ ^Et'feSc -CDPLLlHlSg 

[0 0 8 3] 0 2 2fcl^LfcPLLlHj»4:SP ICEH 

— iS^fflftfflO^V^— ^3ft5isIK^» ASn^io 02 3 
(a) fl VC0 2 4^AMM^to HSt»-f > 

*<«{bS*tfc. 02 3 (b) fi, P L L[H]&&C7)f*9g[5^ n 

[0 0 8 4] 0 2 4 fiw(7)^^{:<t -6ifn^p^^<!r^l 
-To 02 4 (a) a, ^(DftW\z£Z>'e*?vxmz& 

o T ltVC024 o^^^^w^^^a 1 ]^ 
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02 4 (b) tt. Z. <D$£$M[z£ A <f> (t)&lCjoV' v T{£ 

(t) 

[0 0 8 5] B2 4^5>, /b^S¥^^AMC 
31®a»DF l35S#ffiLTfc, PLL®Ktt^ffi3l»S: 

Sr«ittJi-Sr ffi*-, 02 3 (b) frbM 

tbtw-s r t \c x v ffiM^tkm-r z> r <h a* »r 

[0 0 8 6] rcOJg^S:, ^-y-^^XlHlKO 

^ft:«3tCOl>Tift0^1-5o PLL0K^)f 
+ -^#^^0*2 2©«*Art»fc»B*l*DF 2 # 
flFffi-f-SPLLlsIK^-rXus/^ig-C&So ^<7>PL 
LlfilKoWfiKnia l 9fc^Lfcfc<oi|SJCt>fc5o ^ 20 
— i?#>71affi2 2tt2oO«#A**8^£ffi;i"Cl^ 
3 0 flpt>, -*©«*A**^lctttt«JB»**ffl*2 
1 ri>blft3{I^U p tf*A;fr£*K ftH*com#A^i^(- 
teffitl«»»8tttl«2 l^bftlfltDown^AAS 
tl^ ffiffi««»*tB»2 U^A^l^ntSIfl^U 
pXliDownfif f ^^^1^2 2M«fc ^T^n 
^«#^SCIft*ix5 0 rtl&SiftfUpMDown 

[0 0 8 7] «>«rOtt1IR*»SrJStt{ki-Sfc«>^W:, A 30 
*5aiK»^^/ux^sti-So (i) 

#>:/|eI&2 2<DUpfS^A*«SJcfiFfe-rS51jffiSfe»D 

f 2 fctwi-rsw-frictt, 

Ki^jfift-^HISf-^tStbSo :ti(:»L, (ii) 

^^-^V^lHlK 2 2 o w n iB ^-A^ffitC#ffi-r 
£S*£3fcP£DF3 (i2 8#S) «r«tbi"S»*^tt, 

2*t£ 0 gEt-^LfcjgiififePtT 1 ^ h tni: 40 

[0 0 8 8] SM&JfC, — i?7$>'-7\Bft82 2<DU p ff 
^A^iSfcalffiSfeWD F 2 P L L®&Ko^ 

T^f+-r5o 0 2 SM^bTtP L LlHl^^S P I CEC 
£V) is* >/b VLfCo Upft-^A^S^ffffi-rs 

Sj^SfcPf D F 2 £r>^ a v-3 >-r£fc#>l^ — i^CO 

2COm&$W* 2.957 nsec Xth^tz 0 l^ffi^-f W so 
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ffc£*Xfd 0 0 2 6 (a) I1VC0 2 4^©AMM^ 
■To 02 6 (b) JiPLL[H!&<£>^SB^nr y 

[0 0 8 9] HI 2 7ttr03SW^<tS-tf axfet Z. 

-To 02 7 (a) tt, r^e^^J:Sifn^u^fe(Cj; 
ot«£U V C O 2 4 0«iKtt«0Rl9flJH0H£e 

PLLH»*«fcS«t»c»fi£L-Cl^SI*IBIBI« (ta- 
ti) fit, ft 61.65 nsec T'fc5£^£*L*: 0 02 7 
(b) fct, rco^tci-SA *(t)ffi(c*5^r^ffl$ix 

fc±iscor^^y xa 

-To 0*PflfiflRi (tz-ti) (iW 61.90 nsec 

[0 0 9 0] IktZ* — ^#>"7m'&2 2<DD o wn 
«#A*»fc««8«D F 3 *SfiFfl£i-« P L LlfiJBteo 
V^T«IWi-5o H2 8 LtPL LHJESS: SPICE 

6S®3fcPf D F 3 o^cffi v- ^ ^ y a >(Dti#) 

I»DF 3(755i®B#|ajtt 4.413 nsec Tf&ofco J^K 

[0091] 029 (a) teVC0 2 4^A^W^ 
^-To 02 9 (b) fcfcP L L@&<Z>rt»*n s^jRjgS: 

^i- 0 y2mfr*:7f?t* 03 0^, 

SrJtK-rSfcfeOffi^^r^i-,, 03 0 (a) i*. r<7)^ 

^ffi?K©B«PHJH4:^i- 0 B»mnH (tz-ti) te, M 
29.25 nsec T^fc5 tfefeZtltZo 03 0 (b) fi, r 

(tz-ti) ttjKj 25.20 nsec X'frZ kmfe£fttc 0 

[0 0 9 2] z.<d^W\z.£Z> A <t> (t)mt^(Dm 

5*C^U^PLLlHlK4rttfflL, ^O^-V- ^V^lsl 
^2 2«ft#A*iB^#ffi-i-sakl»^jl]Bl*IH«:, 0 n 
sec nsec *"C^{k:^^c 0 3 1 tt^^r — ^ 

vy[Hi^2 2<du pin^AxmzmmmtDF 2&&& 
a^mtm^K^co^^mmm^^^x^^zt^^ 
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$ 0 rtUi* ffi«Htt»*ai«2 l^p^xr^ 

* a * is ?x<n^ pll ®&<ovtmm&&%. c z it 5 

[0 0 9 3] El 3 2\±^^ — ^^>~^M^2 2<ODo w 
n{f -§-A^^t-®5S*P*D F 3 P L Llel&lc 

if D^fe^^:#^{S^^ (bias error) 
ot^6:i:W6 0 rttfi, Hup v*m<Dmfe& 

U A<f>(t) iSfett, fctx.SS^JS^/6>Mv^^r^, 

3 2$rit^-r^>r i{aot, A<f>(t)i£l*2 nsec J£A 

±coii^®:P«^^ a x v > 5 r t h frxfr z> & h 

XhZ> 0 tem-TZt, Z<D%tWtc£ZA 0 (t) Site, 8? 
&(^jt^flli:5:^fe5t6^il^^x.5 0 pll 

m^^m\^m^x^^m^mm^m^h^\^ 

[0 0 9 5] L/^Lft^«b, iW^lci^A^t) * 
ft, El 3 1 k m 3 2 tc-^n j, h Lfc»*RtlMIW ( 1 2 - 

to #*ti*ti+ mm&m<omm#fmizttmisxmk 

Lfo^kfrbWbfrX'foZo ±.T^<DXo\^ Z.(D%m 30 
(:J;5A(|)(t) (i) »^f^/^^PLL 

[U^J^nL, (ii) rc7)P L Lm&*tbZ>m$L%l*:% 
M^ZVtm\^m^ZffilE£l£, tit (iii) PLL 

^m^<Dm^m^^m\m^x^^f^m^m\ 

[0 0 9 6] dfUCfctU ^(O^^JCj:5if n ^ 

^{I«9l£ll£^0 0 rtLb^Hfi. _hi$tf>cfc 9 Ul, SP 
-->3>k^£^X&im£fttz 0 £<bCl, PLLlH]S&^ 

-fcffl^fcx* h^^tT-r^^ k &mmxfoz> 0 fpjsk& so 



fb#l/^fbT*£>& 0 rtU-2+L, r.co^P^tCi5 A <f> 
(t) &^B#rp1^^^SJPS^S^^l^V>9flJ^^^ 

^ (^*— v/^v^IhISS, /u—y^^yu^, VCO) 

[0097] ^ z<Dm^^&\^<Dmmm^^^xm 
misted^ ^<Dmw<D^&Rxf&mfrhi&f&-fz>^ ktz 

L#£ d <b fir c^^^ft«#(-^P^ 

[0 0 9 8] 

JKW*^ o ^ ^ • — k LtSt>ttS7x-Xp 5/ 
5 0 fc*5, ±1BLfcX»d 1-d 8 fiTIS^ii 19 T-fe 

5 0 

[d 1] : Jan M . Rabaey . Digital Integrated Circuit 
s: A DesignPerspective, Prentice-Hall, Inc., 199 

[d 2] : mm&m ravt^-^ogatr^x* hj , 

X^EI*«^th, 1990 o . 

[d 3] : R. Scott Fetherston, Imtiaz P. Shaik and 
Siyad C. Ma, "Testability Features of AMD-K6 Microp 
rocessor", IEEEInternational Test Conference, pp. 
406-413. 1997 0 

[d 4] : Sudhakar M. Reddy, Delay Fault: Modeling, 
Fault Simulation, andTest Generation, IEEE Intern 
ational Test Conference Tutorial , 1995 e 
[d 5] : Ankan K. Ppramanick and Sudhakar M. Redd 
y, "On the Design ofPath Delay Fault Testable Comb 
inational Circuits", IEEEInternational Fault-Toler 
ant Computing Symposium, pp. 374-381 . 1990 o 
[d 6] : Niklaus Wirth, Algorithm + Data Structure 
s = Programs, Prentice-Hall, Inc., 1976 Q 
[d 7] : Manfred Schroeder, Fractals, Chaos, Power 
Laws, W. H. Freemanand Company, 1991 e 
[d 8] : Floyd M. Gardner, "Phase Accuracy of Char 
ge Pump PLL's", IEEETrans. Commun. , vol. COM-30. p 
p. 2362-2363, 1982 0 

[Ell] P L LEKarffl^T* p • — ^rft/J- 

[El 2] El 1 \c^\^fri/x^J±<Dmit&t&W1rZtctb<D 
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? P y 9 s</l"X<D&MmX~hZ> 0 

[04] EB3^LfePLLiaB<0»f^*rRWr**:«) 
[15] ^-r—^aK^^lslK^aiiatK^ffSEi-aPL 

[0 6] H5^*LfePLLlHl»<0»f^S:RWi-5fc«) 
<£>^ P ;y ^/^;*<7)i&fl50~efo5o 

[07] PLLigB©ffiffiHtt»tfta«<ottiiBia-c* 10 
[0 8] «aai«3&s#fti-aiifl**^-friH]Bo--«S:* 

i-[e3B0-CfcSo 
[0 9] ««iSkl»^#fti-Sfi**^laI»©-«S:* 

[0io] ase^iBssskKT 1 ^ bm<D-m*VLm-i-zti 

[011] Hilbertft*©— ««r*^H"C*>5. 
[012] PLLHBtea[ffl4*Lfc«*©il3IE*l»^^ 

hS^^Tt^Ds/^ltfcSc 20 
[013] PLL0^VCO(:^X.^n^7tD^<Z) 

[014] PLh{H\^<DVCO{C^-±.htl^T'r^^(D 

mm$kr y t tttssiffSt^ a <*> (t) <o#js-*- s as 

[015] ttWKPLLlBlB^tiKntt^A *(t)£ 
Sfc|»©4^ PLL [ilBoffiffi* A 0 (t) itg$-r 

K^0T*fcSo 30 

[016] PL LlslB3a«iRtt»»«:*tTS*feix5»* 

[017] ro*MJcJ;5al®i»Wl«ffl36«co»l^SI 
MMZ^-fyv y?mx~tbZ>o 
[0 18] MOS • FET^7^-^^t»tt0-C 

[019] 0.6^m. 5-V(OCMOSftf(:J:^ 
^SilfcPLLlHlBO— «Sr*i-^P y?mX*$>Z>* 

[020] (a) liil9C/TUPLLlHj80VCO 40 
— (DAtJ&te*^^. (b) f!01 9fOTL/cPLL!eI 
BOrtffll* n y ^ $r^i-St^0T^5o 

[021] (a) te-(Dmw\z.&z>i£ v^mzmm 

LT01 9*C^LfcPLL[HlBOVC0O5Sfii6?gOlB 
B#^«^ffli]^ Ufc«««*«r*-*-*»H-e* «9 > ( b ) 

[02 2] r^Wfcia^ffiT-tex* h-C#*^«JE 
SkBSrSoP L LIslBco-CTSr^i-^ci y?mx*hZ> 0 
[02 3] (a) (102 2{C7nLfcP L LSB^VCO 50 
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^AMr^/^l, (b) ttEl2 2f^LfcPLLI3 

[024] (a) ttztDftWlc&ZHa* P*j££{£ffl 
LT0 2 2 ClTf; U:PL L ®&<D V C 0©»fiSig^B 
0#i^^^raiJ^ L^HS»**r*"*-tt»B|-C*> 0 , ( b ) 
fl r K J; S * J; 19 *j£ $ tilttiLft&m&ffi A 

[025] z<D&mz£**mzx'9TXhx*£zmi£ 

[026] a) f!02 5(C^L^:P LLIhIB^VCO-^ 
(DAjjfcBZTFl,. (b) (10 2 5(C^LfcPLLle]B 

[02 7] (a) «r^5I^^J:§ifp^n^fe«r«ffl 
LT0 2 5C^l^PL LlHlB^V CO<D&MWLB<Dm 
fttmtmiE Lfc»«**«:*i-«»H'Cfc «9 , ( b ) 

[028] ^^(a5M(a«3f^ht^^ii 

[02 9] (a) tt0 2 8^LfcP L LlfiJBOVCO 
— (DAJl&M&TFl,, (b) (112 8ld^LfcPLLlH] 

B^p^si5^ ci y ? ZTjk-i-mmmxfoZo 

[03 0] (a) ttr«>38W^J;-5-tfi3^n^jSfeSrfleffl 
LT0 2 8 t P L L HISO V C O <^^iSiOS 
«FHJH fcH& Ufc«3BBf**:«i-«»ia"C*) D . ( b ) 
II r Wc J: S^K: J: 0 3 ftfctttt MM** A 

[03 1] r©«WHJ:6*SS:«fflLtig2 5(c^L 
fcP LLIeIB^^^ b Lfc**3»*S:*-M2l"Cfc5. 
[03 2] n^)J8W^J;5*»S:«fflUTia2 8(c^L 

fc p l liubs:^* h L^n»«s*4r^i-ia-e*>s 0 

[03 3] ro*«I^J:5«]tttt»»fflS6«©*2<ojt 

[034] is^^ p y^m^cD-m^-rmmx^ 

[03 5] (a) a y?m-%-<D—m&7frr&MmX 
£>«9, (b) (103 5 (a) tC^Lfc* o 2/*«#SrHi 

[«F*oKWl 

14, 15: 7x-Xp 3/ ^ yU- — :/[h]B 
2 1 : ffitira«JS*fctti» 
2 2 : f-t—^^lHlffi 
2 3 : 4 

2 4 : 1t)£flJ#P3§*g^ 

25 :^n^ - 7* = — K&U^y 7r0B 

3 1 : Ati^y 1 ^ 
3 2 : fcti>>3 7 

5 1 : 

5 2 :«!K»7x-XDy^/P-^|fi]8 



(14) 



2000-235063 



25 



5 3 

5 4 

5 5 

5 6 



Hilbert«»«-^fi8« 



[mi] 



16- 











012 


14^ 




PLLBIg 
A 



I/O-?— -9 





021 


022 




^12 


PUSH 
A 




*-15 



i^Dy^ 0 



-17 



26 



6 1 

6 2 
6 3 



if a $ ax 



021.022 



[12] 




-13 



1(14] 



0REF. 



DF1 



21 


[B3] 

22 23 


BEST 


— >" 
— ^ 








— >■ 



25 aimv^pBB 



01 02 ' 



VCO 



24 



23 3 




[115] 



[H6] 



21 0F2 S 



21 ur '\ 



22 



23 



25- 





^ — 


VCO 

I — — I 








24 



0I 



J L 







_ 


i 







Lin_r 



@ 6 



01 02 • 



0 5 



(15) 



&M2 000-235063 



10 7 1 



0REF J 0ftf V 4^ KEF 

wmoavoT mnonvoT umoay^ 




(Down 



Up 



PLL PLL 

01 ^ 



PLL 
^1 



Down: rasas® 



B 7 



[08] 



iA * ND1 
1 ^NAND ^D- 



ND2 




NAND) 



s-a-0 
D=1/0 



)ORb D 



1/0 



m 8 



im9] 



Vi v 2 
1^-0 





ND1 
NAND) 

ND2 
NAND) 



_r 



_r 



TO 
nand\ 



m 9 



1 o] 



31 



T 



V, gpao 



30 



3 



*J T iyiCto e* 



v 2 aia) yyyu&ti 



10 



[in] 



□ 



SI 11 



1 2] 




JL 



T 



ea 12 



(16) 



2000-235063 



[0 13] 



[114] 




© 13 




1 A 



!1 5] 



[0 16] 



(a) 



(b) 




I PLL ©S3 



£*?Du<C7 (t) 
A 



(a) 



(b) 



r Lnjuir ■ 



fa) 



15 



n 



Mmputsc 



@ 16 



[017] 



[0 18] 



53 


Hilbert 













IT 





J 5 





























-< 



13 S3 65 

""IT - 





nMOS 


pMOS 


Unit 




0.7386693 


-0.9160475 


V 


1ox 


135.23 


134.216 


A 


XL 


-0.0672454 


•0.0287155 


v m 


XW 


-0.166238 


-0.200027 


u m 


RSH 


64.7204 


117.066 


Q/II 



18 



17 



#H2 000-235063 



[119] 



[HI2 0] 



















— 













25 — 



$1 02 ' 



vco 



7^- 
24 



Q 19 



(a) 



M 
1.3 
> 1.2 

O 0.9 
0.8 



(b) 



850 900 050 1000 1050 1100 1150 1200 1250 1300 1350 

**sra(nsec) 



650 900 950 1000 1050 1100 1150 1200 1250 1300 1350 



El 20 



!2 1] 



(a) 1 



J 
















57.70 nsec 



850 900 950 1000 1050 1100 1150 1200 1250 1300 1360 

»-B§[i8(nsec) 



(b) x 



21 




850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 

**5&g(nsec) 



!2 2] 



12 5] 



DF1 



Hi 



21 



22 



23 



25 — 



01 02 







vco 
1 — MfJ 




— 









sa 22 



21 

P 7 



22 



25- 



01 02 ' 



23 



RUM*;?*(BJH 




VCO 

l_...J 


< 







m 25 



ftffl 2000-235063 



[02 3] 



[02 8] 



1.4 
U 
> 1.2 



(a) S i.i 



o 10 

o 0.9 

OA 



TTTTT 



850 900 BSC' 1000 1050 1100 1150 1200 1250 1300 1350 

^H(nsec) 



(b) 



_ a 

> 5 

C\ 4 

* 3 

S 2 

-i 0 

°- -1 



850 900 950 1000 1060 1100 1150 1200 1250 1300 1350 

**fla(nsec) 



m 23 



[02 4] 



o 

09 8 



(a) s 



23 



25- 



, 1 r i 1 1 i 1 ' 







vco 



24 



28 



13 2] 



35 



30 



19 

G 
ffi 25 
08 



♦ + «■ ♦ 



•A^(t)S6 



2 3 4 5 6 7 
SffiffSHKBgffc (nsec) 



900 950 1000 1050 1100 1150 1200 1250 1300 1350 

»*B§r4J(nsec) 



0 32 



(b) £ 



24 




900 950 1000 1050 1100 1150 1200 1250 1300 1350 

^BSfl(nsec) 



13 1] 



70 r 



— 65 
G 



♦ # ♦ ♦ * 



55L 



1 2 3 4 5 6 7 

sttnnastb (nsec) 



31 



-y, 



[03 4] 
Xd50%(t) 



To, 



y 3T^/ 5T^ t 



@ 34 



(19) 



ftffl 2000-235063 



12 6 J 



2 9] 



(a) 



(b) 



1.4 

_ 1.3 

O 0.9 
0.8 



850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 

*-B§r«a(nsec) 



850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 

~~fl(nsec) 



(a) 



14 
_ U 

S" 

o 

0.8 



(b) 



1.0 



850 900 



950 1000 1050 1100 1150 1200 1250 1300 1350 



850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 



0 26 



El 29 



12 7] 



(a) i 





11 


o 

<D 


10 


CO 




c 


9 


% 


e 


w 




I 


7 




6 



; ^.n 4j J 










61 .65 nsec 


< > 



850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 

^ffSRg(nsec) 



(b) £ 



< 





1 1 1 


1 « ' 


61.90 nsec 




1 1 





27 



850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 

^B5f§](nsec) 



[i3 3 ] 



r 



51 



BISK 



r 52 






r 62 




r 63 










ISB5/8HI 






PLL 







— >- 










Si 33 



r 



(20) 



2000-235063 



[03 0] 



(a) 



co 

(b) ~ 



i 7 
I 6 

5 
3 

_ 2 
-o 

CD 







UUlJ] [Lo_» : 


J 




29.25 nsec 



850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 

^^(nsec) 













25.20 nsec 









m 30 



850 900 950 1000 1050 1100 1160 1200 1250 1300 1350 



[El 3 5] 



(a) 



(b) 



r: U Uuuu 

tn U.U Y***l ^***V v**"^ w***f 



0 10 2030405060708090 100 

^t^IS(nsec) 



_ 1.5 
> u 

^ 0.0 
2 -0.5 
$-1.0 
X -1-5 



0 10 20 30 40 50 60 70 80 90 100 

^KO(nfiGc) 



@ 35 



T*V$<&%:m V*/>Y>¥\ 98177— 
4611 v-T h/u m^. y^y-,.^ 
T-<^n.— 12043 



(72)»9i# 



